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Proteins, metals, spectra and quanta: a powerful combination Frank Neese Understanding these reactions on a molecular level is a prime goal of bioinorganic research. Much of what we know today about enzyme active sites originates from the application of advanced spectroscopic methods. In particular for short lived intermediates spectroscopy is the only source of structural knowledge. In order to develop the full information content of the observed spectra it seems indispensable to resort to quantum chemical calculations. Our group has actively developed methods to predict various kinds of spectroscopic properties of enzyme active sites including EPR, Mössbauer, Absorption, CD, MCD, XAS, NRVS and resonance Raman spectroscopies. These methods are widely employed in (bio)inorganic research and are implemented in the freely available ORCA program package (http://www.thch.uni-bonn.de/tc/orca/). The lecture will present recent progress in combining DFT and ab initio methods with QM/ MM approaches in order to obtain insight into the geometric and electronic structures of metalloenzymes and model systems.
